Defective DNA topoisomerase I activity in a DNAts mutant of Balb/3T3 cells.
Cell and polyomavirus DNA synthesis in ts20, a temperature-sensitive mutant derived from Balb/3T3 cells, is inhibited at an early step in chain elongation in vivo and in vitro. Virus DNA synthesized under restrictive conditions, when analyzed by gel electrophoresis and fluorography, contained a series of equally spaced bands migrating between form I and form II. If restrictive conditions were prolonged, the relative amount of these less-supercoiled topoisomers increased while the overall amount of virus DNA decreased. DNA topoisomerase I activity was lower and more heat-labile when prepared from mutant cells compared to wild-type and revertant cells. An assay in which extracts from wild-type cells corrected defective cell DNA synthesis in lysed mutant cells was applied to purification of the active factor from such extracts. Salt fractionation and three cycles of column chromatography resulted in the isolation of the activity in a fraction containing 10 major polypeptides. The specific activity in the final preparation was increased fivefold and was accompanied by the activity of DNA topoisomerase I. Our results provide evidence that DNA topoisomerase I functions at an early step in chain elongation of cell and polyomavirus DNA synthesis and that the enzyme activity may be decreased as a result of the mutation in ts20.